POLSKIE ARCHIWUM MEDYCYNY WEWNĘTRZNEJ 2015; 125 (1-2) 92 and days of the week. Weekend admissions were defined as those recorded between Friday midnight and Sunday midnight.
Introduction
Numerous studies have demonstrated that the occurrence of cardiovascular events shows seasonal and monthly variation, with the peak of hospital admissions and mortality during winter.
1,2
Data regarding seasonal variation in the incidence of pulmonary embolism (PE) as well as seasonal variation in mortality among PE patients are not consistent. 3 However, several investigators reported more hospital admissions because of PE in winter. [4] [5] [6] Furthermore, the so called "weekend effect", leading to an increased mortality rate, has been observed in some cardiovascular diseases. 7, 8 Patients admitted on weekends were less likely to undergo invasive diagnostic and therapeutic procedures, which resulted in higher mortality compared with patients admitted on weekdays. Similar observations were reported in patients with PE. 9 The aim of our study was to assess seasonal and weekday/weekend variation in the incidence of PE and to determine whether any differences in mortality, if found, could be explained by the seasonal or weekday/weekend differences. To investigate the effect of weekend admissions on outcomes, we sought to compare the clinical characteristics of the patients as well as data on therapeutic procedures that had been used.
Patients and methods
In this retrospective study, medical records of all consecutive patients with confirmed PE admitted to the Department of Cardiology at the Medical University of Bialystok in the years from 2004 to 2010 were reviewed and analyzed. We categorized admissions depending on the quarter of the year (winter: January-March; spring: April-June; summer: July-September; autumn: October-December) recorded, and 11 patients (5%) were lost to follow-up. No seasonal differences in early and late mortality rates were observed (P = 0.404). No differences in survival were noted between the 4 seasons (P = 0.36) (FIguRE) . There were no differences in mortality (cumulative, in-hospital, and after discharge) between weekend and weekday admissions.
Among all the evaluated variables potentially associated with the prognosis, a significant independent correlation with in-hospital mortality was found in a multivariate analysis for malignancy (odds ratio [OR], 9.2; 95% confidence interval [CI], 1.42-59.72; P = 0.02), history of stroke (OR, 8.47 ; 95% CI, 1.28-56; P = 0.027), reduced eGFR (OR, 0.96; 95% CI, 0.92-1.00; P = 0.038), supraventricular arrhythmia on admission (OR, 6.76; 95% CI, 1.00-45.68; P = 0.05), and reduced ACT (<90 ms) on echocardiography (OR, 0.96; 95% CI, 0.93-1.00; P = 0.041). Longterm mortality was independently associated with age (hazard ratio [HR], 1.05; 95% CI, 1.02-1.08; P = 0.001), history of stroke (HR, 2.21; 95% CI, 1.02-4.78; P = 0.044), malignancy (HR, 3.99; 95% CI, 2.19-7.28; P <0.001), and increased pulmonary artery systolic pressure (HR, 1.02; 95% CI, 1.00-1.03; P = 0.05).
Discussion Over the 7-year follow-up period, we found a seasonal variation in the incidence of PE with the highest admission rate in spring and the lowest in winter. We can hypothesize that the mechanism of such a seasonal pattern of PE occurrence may be due to the local characteristics of the Podlasie province, which is located in the northeast region of Poland with a harsh, continental climate. This region has the lowest population density in Poland (59 inhabitants per square kilometer), with as much as 40% of the population living in rural areas and a low number of hospitals. Snow cover lasts from November to March, and January is the coldest month of the 2 groups and the χ 2 test for multiple groups. The Poisson regression was used to assess the relation between seasons and the number of admissions. A detailed description is available in Supplementary material online, Statistical analysis.
For all tests, a P value of less than 0.05 was considered statistically significant.
The study was approved by the institutional Review Board of the Medical University of Bialystok.
Results
The study cohort included 238 patients admitted with a diagnosis of PE. The highest number of patients with PE was admitted to the hospital in spring (77 patients, 32.3%), followed by autumn (65 patients, 27.3%), and summer (49 patients, 20.7%), and the lowest number of admissions was noted in winter (47 patients, 19.7%). The number of admissions for PE in spring was significantly different from the number of admissions in summer (P = 0.013) and winter (P = 0.0076). No significant difference was found between the number of admissions for PE in spring and autumn (P = 0.314).
Weekdays/weekend admissions Weekends accounted for 17.6% of all admissions (42 patients). The proportion of hospitalizations on weekends was similar between the consecutive years (2004-2010) (P = 0.784).
The demographic and clinical characteristics and outcomes in patients admitted on weekends and weekdays were similar. The only differences were noted in admission ECG. In patients admitted on weekends, supraventricular arrhythmias were found more often (P = 0.032). Patients admitted on weekends and weekdays did not differ in terms of the length of the hospital stay and treatment used (Supplementary material online, Tables S1 and S2).
Mortality Overall, 25 in-hospital deaths (10.5%) and 63 deaths during follow-up (29.6%) were year with a temperature below -30°C. Perhaps the peak admission rate in spring may be related to a very long period of relative immobilization due to the cold weather. On the other hand, the lowest admission rates in winter months may be explained by difficulties in getting to a hospital from rural areas. Multiple studies on seasonal variation in PE have been published and yielded inconsistent results. [3] [4] [5] 11 This may be related to the fact that the studies were conducted in different parts of the world with different climates, among many other possible reasons.
Regarding the relationship between mortality and seasons, no seasonal peak in mortality rates among patients with PE was found in our study population. An analysis of data from the U.S. National Hospital Discharge Survey (including 184 201 patients who died due to PE) did not show any seasonal variation in the incidence of fatal PE. 12 Data regarding the weekend effect in patients with PE are scarce. 9 In contrast to the previous studies, the present results do not show an effect of weekend admissions on mortality. The only significant difference between the groups was observed for ECG findings on admission. Patients admitted on weekends had supraventricular arrhythmias more often than those admitted on weekdays, which might indirectly indicate the severity of the clinical status.
How can we explain our findings? In most studies, national or regional databases were used, and data retrieved from such data sets were collected in different types of hospitals (ie, large university centers, high-volume hospitals, federal hospitals, or smaller local facilities). Our data are limited to a single university hospital in Białystok. The emergency department (ED) at the University Hospital in Bialystok is on duty 24/7 during the entire year serving annually about 53 000 patients. Our ED is adequately staffed (in terms of the proportion between junior and senior physicians and availability of consultants) with unrestricted access to diagnostic procedures such as computed tomography or ultrasonography throughout a week. Our health care system was standardized and unified between the ED and cardiology unit. Such quality of medical care may probably explain the lack of discrepancies between outcomes in PE patients treated on weekends or weekdays.
Study limitations
Our study has several limitations. It was a retrospective analysis based on a limited number of patients (11 patients were lost to follow-up because they moved to a different address). However, our study lasted 7 years with a long-term follow-up, and patients came from the same geographical region. Finally, our findings are limited to a single university hospital, which may be considered a limitation but also an advantage (because of unified health care practices). proportional hazard model was used to evaluate the effect of covariates on survival (long-term mortality). A univariate analysis was performed to identify variables that were significantly associated with mortality, and then a multivariate model was created. Survival was estimated using the Kaplan-Meier method. Differences between survival curves were evaluated by the log-rank test for the 2 groups and by the χ 2 test for multiple groups. For all tests, a P value of less than 0.05 was considered statistically significant.
Supplementary material online
Statistical analysis was performed using Statistica 10.0 (StatSoft, Inc., Tulsa, Oklahoma, United States) and IBM SPSS Statistics 21.0 (Predictive Solutions, United States).
The study was approved by the institutional Review Board of the Medical University of Bialystok. 
